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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an 
electrode for p-type SiC which ensures 
proper surface morphology and gives 
less amount of damage on a 
semiconductor crystal layer during the 
formation of the electrode. 
"""SOLUTION: The p-type electrode is 
formed with inclusion of a first 
^-Welectrode material composed of at 
least one kind of material selected 
from among nickel (Ni), cobalt (Co), 
palladium (Pd) and platinum (Pt). 



LEGAL STATUS 

[Date of request for examination] 22.12.2003 

[Date of sending the examiner' s 
decision of rejection] 

[Kind of final disposal of 
application other than the 
examiner' s decision of rejection or 
application converted registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner' s decision of rejection] 

[Date of requesting appeal against 
examiner' s decision of rejection] 

[Date of extinction of right] 



\A) 

5 

[0015] niai2 > * * httii, {tosrcc^ssmK 

-?4 U TfiEJBT * C t K £ 9 , fg& J: 0 fcffltoNMB 
K£ 9t <»*- A«4A^6ti4 e 4#*H bit. [1 1 tc 

lOOQfC. 2£H&*>iefg© 2 > 3? J? |- ( d c)©WAl 

^«,»AltfiS(40at%tiT)C «> 1(T " ft -erf ■&© p ctff* 
£>ft . Al$&S0at% 9xl(T ' Q -orf # iisSS n 

9 . Al3»a ^ * * h {Sfcjn&KegS&a&Sft-r £ 
fc. Sfc, lOOO'C^aifg^TiAlitb^-C, -t 

[0 0 16] ^PUSJ^JH-siacMT-SOiAl*- S 

SttKot » -cfefi fc. StS^Ci* nil© p£Nn-sic 
(0001)Xf 1 ?X-'N {AHftKl.CKrf'otf") *Jty,»fc. * 20 
tS£<fr§s?fcm *jWfUR£lfir«M*U 7*Hiy? 

«rfflc »TBH UR fcMttft . Cbft AlODftfM «r «-F§eR 
#ft R&tttafcltt&Cj: 9 JfBftofc. £|g)S&180ra>£ 
I/. Co/Al /o^gtSjiTr'+^/S^JIS ©Sfc 6#fSWR 
tttfHttbfc. 'J 7 l^lfstc J: -> 
Mi, ESiM^*i'>;<ftr-8oo'C > lo^r^^iooo 

[0 0 17] H2tC800*C. l&mftmmVGM/SiQ 
#»KSnfc. SKlOOO'C. 2»IH<D«»34ESttiA&C 

itr j: - r, ^ > * ? t£3«li*ao- 1 Q cm 1 * t?is» 

Sftfc. GoAl3>£>7 KCiS^riilOOO'C^SiASifcTi 

fc. A1B4&2 &(,'C52 > £ i? h W^M'TWlOOO'C^ 

KSp&gSifcSfc? CtiW-jfc. 40 
[ 0 018] EMfefll 3 JuaHH-siCCitt** *- * ? ? 

©pffl4H-SiC<0001>i t" 0 3. ) \ ( Al$Jg 3 .0~ 8. lxl!? ' cm 
■») fcfiH'fc. IfS«rlt¥l^, ^Brffc|g«rl0miiaii 
(./. 7 * \ 'J V -fttCj: »JP5ftJTl*Vt*->?: 

ISSiUfc. ^R*£l»t:KftJB«tM6fft. m. Ti©& 
PS b'- Aft tc J: 9 . Al©^ga«r*6t?Ua!^K 
J: 0 0 fe. 8HNIft»s . Ti /Ai (sicflij*. 6J^icti 

Ja. AlJg£fRg. J&'.Tl3l»I), Ni/Al. Ni/Ti/Al©&^f4 50 



^2 0 03-7 7 86 0 
5 

^rfP&U'feo SA:, Ni/Ti/AltC-?t>Ci*NiJl, TigOfl! 

lilxlO"Ton*:iS*(./i''c. l»7 h^^XgtCto'CSg 
-•^-V^jfM^, R8i5^?t>' , <l^r-800 , C > 5^1 
*>630»Kl©^SI*JSUf<:, -C-1/-C. R^TLM*. 

Ie1»t<xrd)s, ^^-m^SmcRes)^ j&¥HK 

[0 0 19] H3K 800*C, 10^r^«4^€'§a^(Ti 
/Al. Mi/Al, Ni./TT/Al)©@?^-«E<I-V:.1#tt*.TTf . 
■ : to(25rm}/Ti(50nm}/Al<30i^>,^ . A: 

l*i(44rai)./Al(53tw)800'C,lCWin, • : Ti(50mi)/Al(3O0n 
n>)800'C,2imn'C-*.5>o TVAlfi*800*C©&^3lK:«fcO * 
- 5 ? if t*#i! ^tlT t, >^ <, »©4CM U 'C , NiJs ^ J{J.^ t/ 
fcK84<Ni/Al. NVTi/Al>rt*:t--S ? ?tt^f^n'C 

^J: 9 fcffifi©«ffll*i ->1T*- 5 » * - a > 3? > r 
«rJf5figf C i AJBlfifef-* -5 C 4 ^SKd i fe , 
^fS^^Mi/AlS^Wi/Ti/AlC^Bii^K^ttf* 

[ 0 0 2 0 ] H4 K. Mi./Ti/Al©fHSwiiSrii^.-2>^f4 
tCfe^r . NiV^CXTUBOKV^ 2 > 3? >7 h i6Si$(p 
OtCBaGHr^-f. A : Ni<enm)./Ti(50n!n)/Al(300nii>) ) 
O: NT(15«n)/Ti(50nin)/Al<300nM) < ♦ : Ni(25«»>./Ti(5 
Cnni)/Al<300niii) <fcl±©Aljggrii3.0xlO ,, cm J > , 
• : Ni(3nw)/Ti(50nm)/Al(300iTO), O : Ni(15nm>/Ti<50 
ra»)/Al(300r») <Jy.±©'Al?^k*8.1X10"cm-' ) 'C* 
ltft©Al»«©<lifflKftJ*>Sr. NilS«:>?<^-5' 
ice J: *> C i^*?A>4. fli*>, ig 

tA^Ni^)HJt??ti«:^1*C 4*^-2.. l^, Mi<25to)/t 
i(50m0/Al(3OO«wC'©&#tCj: 9 . /> c=6.64.\10 - ' ft-orf 

1 0 0 2 1] 

^'^©•^ ✓ > (5ih, )*^0'7'n,";> (qh, }£. 
^^X© 1 "J ji *)lTAr 5 ^-?i<(CH. ),Al)^«r* 

t >v<rtK«e u> «j 1 4 o o v©fiR«i*i?i«sica 

(MB Eft) . K«fiM<|)A«£ <HVPEft> . 

X,"<y*ft, ^t>7>-?^?il gT-^-t' 7 -ft 
^©^ftt? p ^SiCS 1 1 ^^sg?*^ C 4 4> C* -S, 

[0 02 2] SK. U50*C. 60^, C^fnSJKfttttBtffc 

Stns f^Ssici l&fflKsiOkjai %&twsa8Nk$ 
Z>. ?a\V v ^?7v -KJ: 9 @gjA^-i> ^«t^t 

H2 l&S^tr-AfttCJO^S/iri&sW*,, lallt^T 
i@ 2 2 £ S£F f - Asltc J: 9 . AlS 2 3 ^ jfe^D^ft 



(C. Mi, Ti. Al^CCfBg?n?cpSfe2 0WI3$n 

[ O 0 2 3) &te, pS&iC 1 I t pH&2 0 ±0>ffi<D* 
~Z ■ *l>fi<?t i>ti#>VC y t 

:"<i*rC8 0 0*C. l 0#®fta*S£*irr, n 
asic i o commit Al*> *> «r * n 3 0 £ $*& 
K* okr? eLk«>xaa>R, * * v ■{ *m*mi* 

[0024]c emit. ±eifm<DW&<»mm<D®m 

dS^tcji^i c i * c i ttm s * ■«:•<>£<, >„ 
[nawif^iH^] 

[Hi 1 0 i 1 CDfeSWrST ^7T'*D, 10 

OO'C. 2&ffi&m®<03 h*S$&*(*>c}«>»*iAl* 

[ b 2 ] m 2 2 oo&n^-r ^7t*o, so 

0'C. 10^H^ia^©CoAl ./51C3 > * !> h to w 

ii-gE(i-v;#it*sssn^ 5 Ai*wsnci' <o> , ai 

10nm(D> , 40rei><0) . l?0tw<A) 

[03] B3&ttm<Dt&i&m-ryz>7Vib*>m * 



(5) WH2 0 03-7 7 86 0 

*'C. 10&HJ^JI&©#i^Oi/Al. Ni/Al. Ni/Ti/Al) 

©Sas-SEd-v^fiA^^tli. ■ : Ni<25nm)/Ti(50 
mO/Al(300raO r SOO*C,10fiiin , ▲ : Hi<44np)/Al(53nn)8 
00*C , ICitn n, • : Ti (5Qnm)/Al ( 30Cnm) 800*C , 2»i ru 
[ B 4 ] m 4 tfH^fi* 3 <Z>8S**T ^5 7^0. Mi 
/Ti/Al©SJSw££«t*.-&f*&tC tot >'C, NiJsWTiJs' 

c}<£\^ft.#j*3ft&o A ; Ni(8nn>/Ti(50«w)/Al(300n 
»). O: Ni(15nm)/Ti(50wn)/Al(300iw), ♦ : Mi <2 5nm)./ 
10 Ti < 50rro>/Al (300ra>> ( fcLkCAljSSK* 3 .OX 10 5 0 c 
to"') , • : Mi(8r»)/Ti(50nro)/Al(300nm). O : Ni(15n 
«n>/Ti (50nm)/Al< JOOnm) ( JSLfc.0}Alj£&Jis .lx 10 1 ' c 
m") „ 

[b 5 ] m 5 ^^^^-nfe^si^ i <j>$m 

1 0 nSSidi^ 
! 1 pSHSidg 

20 1 2 SiOiflS 

2 0 pS?g& 
2 1 Nils 
2 2 TiJs 

2 3 AlJS 

3 0 



[Bl ] 



[B2] 



10* . 



£ [LuilimiMiiUuiiiiiiluuiuiiiu<< 

| 10 20 30 40 50 00 70 60 90 

AI concentration in NiAl (at%) 




«o.s 0 0.5 
Bias voHage (V) 



4SB20 03-7 7 86 0 



[04] 



* («(44imi)/A!(S3niB) 8tWC 1Cmln. 

• lK50nm)/AI{300n3^ 800*C2m»n, 






A I 






T i 




N i 








re 






^^30 



-10 



_ . BQQV mm 

*F 10* 



■8 



1<T • 



s 




10 20 30 40 SD 79 

&&»K3 (min.) 



|5jJr*l4l 



F 4K029 AA04 BA02 B«?6 BA12 BA13 

R423 BB02 BC03 BD02 
4WLC4 M03 BB02 BB04 BB05 BB06 
BB07 BB13 BB14 CC01 DO09 
CD22 CD34 CD35 DP37 
DD58 DD78 OD83 FF2Z GC18 
GG20 HH12 HH15 



(wmsimot up) 02) & Hjj) ^ ffc & H (a) wmftummm 

#$2003-77860 
(P2003-77860A) 
(43)^680 ¥-mS*?3mi 0 (2003. 3. 14) 



(SDlntCL' StSJffiH FI r-73->*(^) 

H0 1L 21/28 3 0 1 H0 1L 21/28 30 IF 4K0 2 9 

0C23C 14/14 C23C 14/14 G 4M104 



(2l>ai8H&# 


#88001 -270771C P2001 -270771) 


(71)|fJJSA 


000241463 










(22)iU©0 


^13^9^6 0(2001.9.6) 










(72>^# 


m 

•Hi 51 
















"7>5'3>2B^ 






























<74)ftJSA 


100095577 








#S± 'hB gift W2£) 








A*JTCtt< 



(B4> imn&m pss i c^«ffi 



(57) 

iflirJKW), a^Koo), ^i' 1 ? 



A I 

T i 
N i 




pS8 i C 



^-11 



nl$ I C 



10 



1 

[I§*Jfl J ? * i\> <Ni), 2 •' h (Co). < 7 S>£ 

4>-g*>£ft*SI ! ©@&Ht4££A/Cft£. i>S2siC 

[ 18*9 2 ] 7 .'U * ~ 9 A<A1 a£H 2 ®«fM* 

[ 11*9 3 ] **>CTl)*&*r*J|l3 OSSttM* K 
K.%A,Vtti>. tt^2Kl2tt0pBS1Cfll<t&. 
[ii*94 ] H&* 1 <D«Stitt# ~ » *■ A (Ni )Xtt 10 

a^^Kcoyc*^. !$*«! ~3©«,>Tna^ia$s© 
«c» or^isa n*, 5**9 i 4 ©^4a**:ts$s© 

><*K0o>, ><5l>QMPd). £0^-7 ^(Pt)©** 
%iSK$n4ii^< £*>-»*>&*/;•&$ 1JS. 7*V- 

-? a (ai >^ 2 s*TO$n-c a ^p^sic^ 

[ 11*9 7 ] RGft 1 @ £ R£* S l» i ©ilK ? f > 

ai)*»&* 3JijWK«3nr ft * . tt&ve tests 

[I§*98 ] pS!SiC±<<:ii:*9 1 - 7 ©l*riUMCB 
Sid£-f, 

[I§*99] i^SiC^ifT^X^^i. 
&tH&&aftftlllt]IM*?*X??7£. 30 

an. 

[g*9 1 0 ) pSS-iC£&?rr&;*?-? "7£. 

A(p<j), sc^? *^Pt)©4ia>6i!8R3n*^ft< 
£ 1 fsZJtm?Z>Z? 3 7'£. 

7* 5 - ■? A CM )*> 6 ft * XI 2 Ja «r & X * 7' 

£. 

40 

[15*11 i] **><Ti)A>6ft*SJ3J8&j£srr* 
*!KStrilMw i o ccBftopBsidiMti 

[ii*9 1.2] pSsicfc gtjgapSJsici^, - 

7*\fc(Ni), 3/<jt. I- (Co). Jf^'JACW), Stf*?'? 

1S=£©.®1/. ?£>ai)*'£ft££3fs£©S&U 7 
H»* ~£A(Al)&&ft£!p2@£©s£U JJBS&HS? 

C £&*#$£? &S$*«U 1 KKi«0!>pS(S1cmS 
©*fi#SU 50 



$#8320 03-7 7 86 0 
2 

[ 11*9 1 3 ) iai2«»a©jasgAi4 o o *c- > i 

0 0*C©|EB-C*&, C £ £&ffc£?*s**99 -5** 

[ii*9 i 4 ] fiji*s9 - 1 3©^rn?!»tcia^<)?p 

[0 0 0 1 ] 

[«*±©-f*fl£»] 4ESSmtS/ij3>Awf^ K(si 
[ 0 0 0 2 ] 

A^x-fx. SSSg-f.'^x. *7>xi/j ho^ifX-r 
->W x^©&ffi*^£*vefc » , ^ffiffctcffltf fcSFifc 

5-138! 2##BB) . 
[ 0 0 0 3 ] 

i^^aStifflBiT**^*^; £C4*V fbdtt 
t?l*. -flSff-)tc^^4^-5 C £ ft 

r. BP*, nucdjni^aoAiii^Kttvs «> h** 
Qna £tc j; d . mz>tizx>$i>h m.\tt^ < Pft 

I- H£ OTf8f9S4l«Ti/Altt9»><t «J OfU^H|b»t|@R 
■C'^-Cl^t©©, fly©»{b<^&«t>«:«^fi©AlKj)0^ 

^©fiST'tt £'©Pfli@*ims $ nc i< ifc. 
±©SSBS4*I^T^ < ft 3 n& 4>© C*0 . O 

^fs^ft I'tBsicwn h c £ i mm tt 
z>. 

[ 0 0 0 4 ] 

^s£f^ < NtS((Ut«ftb fc £ C 4 . tlTOW t ftffl 
tKI-jfc. i?*-A(Mi). s/OUKOj), >f-5t>OA 
(Pd) . ? t (Pc)©** *=>ig*R 3 n^^-a < £ <> 

— H«»&ft4JP 1 ©SSttS4«r^C«t-&, pSJSidB 

[ 0 0 0 5 ] UJtfXttAOidteiCttK j:n«. ee^j: 

♦j * i©a©^sssxm^ «fc o * - Aft =&if ^ c £ *st? 
*. m^m<D¥mt&m±.?& <> ate, fa 



[ 0 0 0 6 ] SSWtCfc^'CpSSSidBSSit*. pflHOs 

<*Wttlfi:iiM»3ni«lti^, **w?©Bfflsic 

f. gyS^*SPIlTtt«$n4«ffi!©flSi, 6H£!. 15R 

fifK-iA, iSSf-'W^. *7>ib> I- D-^A-f 10 

1 0 0 0 7 J m 1 ©S&rttU l/Ttt. ttnaflNEMrsi 
£®£? * Xtta^A ^ *ffli»4C 

£##£*?* U>. 

[ 0 0 0 8 ] ttMOsOSttflMlfiGit. S ! ©Sfijtfft 
tt*HT, 7*$^A<Al):fc6ft*£2©sl&Hf4& 

KtEft^^tc £**«? a u*. ?*> x ^ A=6sws 

[ 0 0 0 9 ] *%m<K> P as<ffl*W*, * * > (Ti)* 20 
6ft £M 3 ©««sW«IK^'Ci » -S C tim S b 

tttaH 1/ T wfi£f & C £ sWff * (./«,». C © J: 5 K * * 
>*» 6 ft ** 3 OlMffit» 3 tftlt*. 3 6 ft & a 

[ 0 0 1 0 ] *&WJ0>fffiS1dSSS£. IF ! OTfitfft 
*>6ft&Js <tlT, riKHIftHttJiJil'^) tfHr 

flSU. «rel'TffiCDS&tt$*&6ft£!g£sBgt/. C4l6 

[ 0 011] ^jMUJDpfflsidBss* 1 . « i ©wsttt* 
Kto*TS2©*6tm*3ffori»4a»"«s. sr 1 
tttfflfl£J|tt®«aftH*6tt£l| (fc'.T. r»2 

otttttUraxsii* 3 c £ jwj s 1 1 * 1 «h* 40 

M £S 2 SSf ffMOSlM^ltttKIRC 3 tut V» 
SHM!*** U ft* C £ 1/ 1 \ * fe . 

±ia©^£^ntc, fit 1 «&t#w$pasic¥«ttii 
icttt/?*ja£ftrt'&t: £***? £ u>, fii 1 8S«tff4 

Js££2 «SH»a £«!WK:«li©tt«J>»6ft 

3tf*c£t>-c**o s*. mnsmtmssafyy.it 
m&®mmz%&m*cti>x-%. pas 

6JfiK, Si 2 MBTO 

■/* 1 flifttt«JS*iafB3H4tr-*awi!>pasicfflSft so 



4SB2 0 03-7 7 86 0 
4 

&mS£<.,T *><!:<,><, 

[ 0 0 12] *£B!<!>s£2s1Cfl3&#. fiJ 1 
ft. fP2«!>ttffHtt, &0J|l30«fefftt*Sltt/Tl> 
*»tt"C». glggttag. *2«fftfflJl. ROW 
3©g&ttt4^6ft£JI («T. rMr3«Sr«4l§J£<-' 

SUOSSHHJI, «2®SfttmK. s 

©«*©««H#ttfcKRtt3ttft<,»#, f^SiC**^ 

fiis^iRtcMf 1 AMWW. m3mmtmm, wcmi 

fc. ±IBC»ig^£l5l1f(C. fH 1 «ftHHja#pasic#« 
@ £ » 3 SSiftftS £ CDB , .RCi £ /X I i 9 3 SSJs 

4 * 2 «^ia £ ©Hi ffe© Mt4^ 6ft * Js */ra 3 a & 
a. Jwyysmz &mtim>&immii>c t i>vb 
[ o o 1 3 ] m i ssa. S2^ss. s^s3 ssa 

<-<om>M) *t&siGW»m±K.gmutc.ik. mm 
mtzctic * *> urn $ to «sm pf@«>«fi£<<:^ 

C£*«f3S (./(,». «Stt«tlHf ftttaStTSMT 

sic^gto£©feitc^- ^ >? ♦ ? h *<&m*> 

fc^iC^Tton-S, ttHMUt. )WM«M(2. Afefftt-S 

Maifci*. pi]*i*4 0 0*c-i loo'cf^o. sfjs 

Oct* 6 0 0 'C- 9 0 0 W*0 , H^St jSKtt? 0 0 'C 
-8 5 0 0 , 5<>»«iKiti98 0 0 "CV&Z. - 

a. m$m&. «^«2»*-ioo^t**j. s?^oc 

1*2 5 0 #ni> 0 , KKHaiKtt 5 <J - 3 0 

f^. J)|B^4*SEii1^Ctf J >C£*l»*l/i l '. ?iitt 

C£^1?*4. 
[ 0 0 14] 

fj^^l ]'4^^r-i*. r^!4H-SiacMT-5MiAl^5f 
b'^jiM {Al^a^t6.'^--9.0xlO , *cm- , ) Srffll»fti. 

jBc»-c»(be*i»*a, ni5.<y : Ai«rai+b--.i..4S;0'i6 
? h tt*fp tt o *io y 7 h t7 jmu: £ ♦) aft / < * - > 



